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Pharmaceutical C omposition 

This Invention is related to effective medicaments in cancer therapy. 
The formation of cancer on the one hand is combined with the unwanted 
growth of tissue and on the other hand is combined with the formation of 
s metastases. 

The research in this field has disclosed a lot of mechanisms but still there 
is no therapy without severe side effects inhibiting metastases or inhibit- 
ing tumor progression in solid tumors respectively such as prostate 
cancer, bladder carcinoma, colon cancer, endometrial cancer, hepatocel- 
10 lular carcinoma, melanoma, leukemia, lymphoma, non-smail cell lung can- 

cer (NSCLC) or ovarian cancer. 

Tumor derived transforming growth factor beta (TGF-beta) is discussed to 
play a pivotal role for the malignant progression by inducing metastasis, 
angiogenesis and tumor cell proliferation. Furtheron it seems to play a 
is central role in the escape mechanism from the immune System in tumor 

cells. 

But the role of TGF beta in the literature is diversely discussed. On the 
one hand there are experiments indicating that TGP-beta inhibits tumor 
growth, on the other hand there are experiments that point out that TGF- 
20 beta induces cell proliferation, which makes Its role in the tumor 

therapy ambivalent. 

An additional point is that TGF-beta has a lot of different subclasses, TGF- 
beta 1, TGF-beta 2 and TGF-beta 3 whose specific roles in tumor progres- 
sion are differently discussed, often summarized as TGF-beta and thus 
sometimes mixed up. The 5 specific role of each TGF-beta subclass, 
namely TGF-beta 1, TGF-beta 2 and TGF-beta 3 are not so far sufficiently: 

EP 1008 649 and EP 0695354 teaches that both, TGF-beta 1 and TGF- 
beta 2 antisense oligonucleotides can be used for manufacturing 
30 of . a Pharmaceutical composition for the treatment of breast tumor. 

esophageal, gastric carcinomas and skin carcinogenesis. Whereas clinical 
studies seem to show, that in glioma the TGF-beta seems to play a key 
role and therefore the TGF-beta 2 antisense oligonucleotides are 
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preferred targets for the treatment of e.g. glioma and breast cancer the 
Situation Is completely different In other tumors. 

In prostate cancer for example (Wikstrom, P., Scand j Urol Nephrol 34 S. 
85-94), as well as in some other cancers, there 20 are hints, that TGF- 
beta levels are increased, but it is not clear If this System can be manipu- 
lated for therapeutical purposes. 

It is known from interleukine 10 (IL-10) that it plays a central role in 
the regulation of the immune response. Since it was shown, that 
some interleukine 10 antisense oligonucleotides can enhance cell- 
mediated immune response it was important to find potent Inhibitors of 
IL-10 in human to modulate the immune response in a way, that escape 
mechanisms of tumor cells are compensated, tumor growth is inhibited and 
the formation of metastases is reduced. 

Therefore it was a task of this invention to find appropriate therapeutics 
for the treatment of tumors that Inhibit the unwanted cell proliferation in 
tumor growth and/or in Inhibit the formation of metastases. . 

One task of this Invention Is to find therapeutics that inhibit the for- 
mation of metastases. 

Tumors such as bladder carcinoma, colon cancer, endometrial cancer, 
hepatocellular carcinoma, leukemia, lymphoma, melanoma, non-small 
cell lung cancer (NSCLC), ovarian cancer, pancreatic cancer and prostate 
cancer have poor prognosis and so far no successful therapy is found it. 
Therefore it was the task of this invention to find new therapeutics, that have 
the property specifically Inhibiting these tumors. . 

Another task of this invention is to find new Inhibitors of interleukine 10 
(IL-10) for modulating the immune system and appropriate methods of their 
synthesis. 

Advantages 

The mechanism of antisense oligonucleotides seems to work by immuno- 
modulating effects as well as by direct effects, which could be proofed in 
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experimental studies. This is superior to State of the art inhibition of TGF- 
beta by e.g. antibodies, since we could show, that cell migration is more 
effectively inhibited by TGF-beta antisense oligonucleotides than it was 
possible with TGF-beta antibodies. 

5 

The pharmaceutical compositions of this invention have less side effects, 
show more efficacy, have more bioavailability, show more safety, improved 
chemical stability. 

10 Invention 

We surprisingly discovered, that antisense oligonucleotides that inhibit the for- 
mation of TGF-beta 1, TGF-beta 2, TGF-beta 3, cell-cell adhesion molecules 
(CAMs), integrlns, selectines, metalloproteases (MMPs), their tissue inhibitors 
(TIMPs) and/or interleukine 10 specific antisense oligonucleotides Inhibit the 
15 formation of metastases in tumor cell lines. 

We further found that antisense oligonucleotides of TGF-beta 1, TGF-beta 3 
interleukine 10 Inhibit the tumor proliferation of solid tumors such as bladder 
carcinoma, colon cancer, endometrial cancer, hepatocellular iCarcinoma, 
melanoma, non-small cell lung cancer (NSCLC), ovarian cancer, pancreatic 
20 cancer and prostate cancer as well as of malignant myeloproliferative diseases 
such as leukaemia and lymphoma. 

Another aspect of this invention are new superior antisense oligonucleotides 
Inhibiting the formation of interleukine 10 (IL-10) and by this modulate the im- 
mune response. 

25 Yet another aspect of this invention is the production of IL-10 antisense oligonu- 
cleotides. 

A further aspect of this invention Is the use of interleukine 10 antisense oligonu- 
cleotides for the preparation of a pharmaceutical composition. 
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Petailed descrip tion 
Metastases 

• In one embodiment the oligonucleotides or active derivatives of this invention 
are antisense oligonucleotides inhibiting the formation of metastases. 

5 In another embodiment the oligonucleotides or their active derivatives are an- 
tisense oligonucleotides inhibiting the synthesis of proteins involved in the forma- 
tion of metastases. 

In a further embodiment the proteins Inhibited in their synthesis are selected 
from the group of e.g. tumor growth factor beta 1 (TGF-beta 1), TGF-beta 2, 
10 TGF-beta 3, cell- cell adhesion molecules (CAM), intergrlns, selectmen metallo- 
proteases (MMP), their tissue inhibitors (TIMPS) and/or interleukine 10. 

One embodiment of the invention Is the use of at least one oligonucleotide or its 
active derivatives of TGF-beta 1, TGF-beta 2, TGF-beta 3 cell-cell adhesion mole- 
cules (CAMs), integrins, selectines, metalloproteases (MMPs), their tissue inhibl- 
15 tors (TIMPs) and/or interleukine 10 and/or their active derivatives for the prepa- 
ration of a pharmaceutical composition for inhibiting the formation of metastases 
in cancer treatment. 

Cell-cell adhesion molecules (CAM) comprise molecules such as intercellular ad- 
hesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1); endo- 
20 thelial leukocyte adhesion molecule-1 (ELAM-1). 

Metalloproteases comprise at least 15 structurally related . members also num- 
bered for being identified (MMP-i, MMP^etc.) with a broad proteolytic activities 
against components of the extracellular matrix. Metalloproteases comprise, but 
are not limited to collagenases, gelatinases, stromelysins and metalloelastases. 

25 Active derivatives of this invention are modifications of the oligonucleotides as 
described below. . . 

In; a preferred embodiment the at. least one antisense oligonucleotide or its active 
derivative for the preparation of a pharmaceutical composition for inhibiting the 
formation of metastases are sequences identified in the sequence listing under 
30 SEQ lb NO l to 68, even more preferred are sequences identified In the.se- 
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quence listing under SEQ ID NO 1, 5, 6, 8, 9, 14, 15, 16, 28, 29, 30, 34, 35, 36, 
40 and 42. These oligonucleotides have improved affinity to the target molecule. 

In yet another embodiment of this invention the oligonucleotide or its active 
derivatives are useful in the inhibition of metastases in cancers such as bile duct 
5 carcinoma, bladder carcinoma, brain tumor, breast cancer, bronchogenic carcir 
noma, carcinoma of the kidney, cervical cancer, choriocarcinoma, cystadenocar- 
cinome, cervical carcinoma, colon carcinoma, colorectal carcinoma, embrional 
carcinoma, endometrial cancer, epithelial carcinoma, esophageal cancer, gall- 
bladder cancer, gastric cancer, head and neck cancer, hepatocellular cancer, liver 
10 carcinoma, lung carcinoma, medullary carcinoma, non-small-cell broncho- 
genic/lung carcinoma, ovarian cancer, pancreas carcinoma, papillary carcinoma, 
papillary adenocarcinoma, prostate cancer, small intestine carcinoma, rectal 
cancer, renal cell carcinoma, sebaceous gland carcinoma, skin cancer, small-cell 
bronchogenic/lung carcinoma, soft tissue cancer, squamous cell carcinoma, tes- 
15 ticular carcinoma, uterine cancer, acoustic neuromas, neurofibromas, trachomas, 
and pyogenic granulomas; pre-malignant tumors, blastoma, Ewing's tumor, 
craniopharyngioma, ependymoma, medulloblastoma, hernanglioblastoma, 
medullablastoma, melanoma, mesothelioma, neuroblastoma, neurofibroma, 
pihealbma, retinoblastoma, retinoblastoma, sarcoma (including angiosarcoma, 
20 chondrosarcoma, endothelialsarcoma, fibrosarcoma, gllosarcoma, leiomyosar- 
coma, liposarcoma, lymphangioandotneliosarcoma, lyphangiosarcoma, mela- 
. noma, meningioma, myosarcoma, osteogenic sarcoma, osteosarcoma), semi- 
noma, trachomas, Wilm's tumor. 

In a more preferred embodiment the oligonucleotide or its active derivatives are 
25 useful in the inhibition of metastases in cancers such as bladder carcinoma, colon 
cancer, endometrial cancer, hepatocellular carcinoma, melanoma, non-small cell 
lung cancer (NSCLC), ovarian cancer, pancreatic cancer, prostate cancer, soft 
tissue cancer. 

Indications 

3 0 In. one embodiment of the invention oligonucleotides or Its active derivative are 
used for the preparation of a pharmaceutical composition for the treatment of 
bladder carcinoma, colon cancer, endometrial cancer, hepatocellular carcinoma, 
leukemia, lymphoma, melanoma, non-smaJI cell lung cancer (NSCLC), ovarian 
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cancer, pancreatic cancer, prostate cancer. These oligonucleotides respectively 
their active derivatives are described in more detail later in this text. 

« 

In yet another embodiment the oligonucleotide or its active derivative for the 
preparation of a pharmaceutical composition for the treatment of the cancers as 
5 described above Is an antisense oligonucleotide inhibiting the production of tu- 
mor growth factor beta 1 (TGF-beta 1), TGF-beta 3 and/or interleukine 10. 

In a more preferred embodiment the oligonucleotides or Its active derivative for 
the preparation of a pharmaceutical composition for the treatment of the cancers 
as described above are antisense oligonucleotides as identified In the sequence 
10 listing under SEQ ID NO. 1 to 21 or 49 to 68. 

These sequences have especially high affinity to the m-RNA of the respective 
gene. 

Yet another aspect of this invention are new IL-10 antisense-oligonucieotides and 
their active derivatives identified in the sequence listing under Seq. ID. NO 49 to 
is 68. These oligonucleotides have very high affinity to m-RNA of IL-10 and by this 
effectively, inhibit the synthesis of IL-10. 

Nucleic Acid/Oligonucleotides 

One oligonucleotide of this invention Fs used for the preparation of a pharmaceu- 
tical composition for inhibiting the formation of metastases in cancer treatment, 
20 oligonucleotides of this invention are also used for the preparation of a pharma- 
ceutical composition for the treatment of bladder carcinoma, coion cancer, en- 
dometrial cancer, hepatocellular carcinoma, leukaemia, lymphoma, melanoma, 
non-small cell lung cancer (NSCLC), ovarian cancer, pancreatic cancer prostate 
cancer or soft tissue cancer and new oligonucleotides inhibiting the synthesis of 
2S IL-10 are part of this invention as well. 

The terms oligonucleotide or nucleic acid refer to multiple nucleotides (I.e. mole- 
cules comprising a sugar (e.g. ribose or deoxyribose) linked to a phosphate 
group and to an variable organic base, which is either a substituted pyrimidine 
(e.g. cytosine (C), thymine (T) or uracil (U)) or a substituted purine (e.g. ade- 
3 0 nine (A) or guanine (G)) or a modification thereof. As used herein, the terms 
refer to oligoribonucleotides as well as oligodeoxyribonucleotides. The terms shall 
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also include ollgonudeosides (i.e. a oligonucleotide without the phosphate) and 
any other organic base containing polymer. 

Whereas the oligonucleotides of this invention are single stranded, in some em- 
bodiments at least parts of the single-stranded nucleic acid is double-stranded. 
5 Double-stranded molecules may be more stable in vivo, while single-stranded 
molecules may have increased activity. 

In one embodiment the antisense oligonucleotide is complementary to the whole 
m-RNA of the gene or any smaller part of the protein which shall be inhibited can 
be selected, e.g. TGF-beta 1 TGF-beta 2, TGF-beta 3, cell-cell adhesion mole- 

10 cules (CAMs), Integrins, selectines, metalloproteases (MMPs), their tissue inhibi- 
tors (TIMPs) and/or interleukine 10. In more preferred embodiments the an- 
tisense oligonucleotides of this invention have length between about 5 and about 
300 nucleotides in yet another embodiment the nucleotides have length of about 
7 to about 100 nucleotides respectively from about 8 to about 30 nucleotides, 

is even more preferred from 12 to 24 nucleotides. 

Sequences of the respective genes are known to someone skilled in the art, addi- 
tionally some of them are presented in Example 14. 

In still other embodiments, the nucleic acids are not antisense nucleic acids, 
meaning that they do not function by binding, to complementary genomic DNA or 
20 RIMA species within a cell and thereby inhibiting the function of said genomic DNA 
or RNA species. 

As used herein with respect to linked units of a nucleic acid, "linked" or "linkage" 
means two entities are bound to one another by any physicochernical means. 
Any linkage known to those of ordinary skill in the art, covalent or non-covalent, 
25 is embraced. Natural linkages, which are those ordinarily found in nature con- 
necting the individual units of a nucleic acid, are most common. The individual 
units of a nucleic acid may be linked, however, by synthetic or modified linkages. 

In one embodiment of this invention at least one phosphate linker of the oligonu- 
cleotide is substituted by a peptide. These derivatives of the oligonucleotide, is 
30 also called a peptide nucleic acid. 

In one embodiment the respective ends of this linear polymeric structure can be 
further joined to form a circular structure- However, open linear structures are 
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generally preferred. Within the oligonucleotides structure, the phosphate groups 
are commonly referred to as forming the internucleoside backbone of the oli- 
gonucleotide. The normal linkage or backbone of RNA and DNA is a 3 'to 
5 'phophodlester linkage. 

Oljgonucleotide-Modifications: 

Oligonucleotides or nucleic acids includes oligonucleotides having non-naturally- 
occurring portions with similar function. Such, modified or substituted oligonu- 
cleotides are often preferred over native forms because of desirable properties 
such as, for example, enhanced cellular uptake, enhanced affinity for nucleic acid 
target (e.g. protein), altered intracellular localization and increased stability in 
the presence of nucleases. Modifications of the oligonucleotides as used herein 
comprises any chemical modifications of the sugar, the base moiety and/or the 
internucleoside linkage. 

in one embodiment nucleic acids or oligonucleotides with a covalently- modified 
base and/or sugar include for example nucleic acids having backbone sugars 
which are covalently attached to low molecular weight organic groups other than 
a hydroxyl group at the 3' and/or 2' position and other than a phosphate group 
at the 5" position. Thus modified nucleic acids may include a 2'-0-alkylated ri- 
bose group, in yet another embodiment modified nucleic acids include sugars 
20 such as arablnose instead of rlbose. Thus the nucleic acids may be heterogene- 
ous in backbone composition thereby containing any possible combination of 
polymer units linked together such as peptide-nucleic acids (which have ammo 
acid backbone with nucleic acid bases). In some embodiments the nucleic acids 
are homogeneous in backbone composition. 

25 The substituted purines and pyrlmidlnes of the nucleic acids Include standard 
purines and pyrimidines such as cytosfne as well as base analogs such as C-S 
propyne substituted bases (Wagner et al., Nature Biotechnology 14:840-844, 
1995). Purines and pyrimidines include but are not limited to adenine, cytoslne, 
guanine, thymine, 5-methylcytoslne> 2-amlnopurlne, 2-amfno-6-chlor6purlne, 

30 2>6-dIaminopurIne, hypoxanthlne, : and other? naturally and non-naturally occur- 
ring nucleobases, substituted and unsubsti.tuted aromatic moieties. ■■■ 

""%.. s j n 9 ,e nucleotides in each oligonucleotide or polynucleotide polymer may 
contain the same modifications, may contain combinations of these modifica- 
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tions, or may combine these modifications with phosphodiester linkages. Meth- 
ods of rendering oligonucleotide or polynucleotide polymers nuclease resistant 
include, but are not limited to, covalently modifying the purine or pyrimldine 
bases. For example, bases may be methylated, hydroxymethylated, or otherwise 
s substituted (e.g., glycosylated) such that the oligonucleotides or polynucleotides 
are rendered substantially acid and nuclease resistant. 

It is understood to someone skilled in the art, that antisense oligonucleotides In 
which some nucleotides of the sequence are substituted by another nucleotide or 
even other spacers, the derivatives of the antisense oligonucleotides of this in- 
10 vention still Inhibit the synthesis of .proteins such as TGF-beta l, TGF-beta 2, 
TGF-beta 3, cell-cell adhesion molecules (CAMs), integrins, selectines, metallo- 
proteases (MMPs), their tissue inhibitors (TIMPs) and/or interleukine 10 etc. In a 
preferred embodiment about 0,1% to about 50% of ' the nucleotides are substi- 
tuted or from about 0,1% to about 10% or from about 0,1% to about 5%. 

is A spacer as mentioned above can be any chemic substance connecting the at 
least two parts of the antisense oligonucleotide substituting the space of at least 
one nucleic acid. 

In yet another embodiment at least one T (Thymidine) is substituted by an U 
(Uracil). 

20 In a preferred. embodiment the spacer is another nucleotide or is a sugar such as 
glucose, ribose etc., an amino acid or one or several units of a polymer such as 

* » 

polypropylene. 

In a preferred embodiment, at least one end-block on the oligonucleotide is a 
biotin, biotin analog, avidin, or avidin analog. These molecules have the ability to 

25 both block the degradation of the protected oligonucleotide or polynucleotide and 
provide means for high affinity attachment of the modified nucleic acids to the 
solid support. Avidin and biotin derivatives which can be used to prepare the 
reagents of this invention Include streptavidin, succinylated avidin, monomelic 
avidin, biocytin (biotin-.epsilon.-N-lysine), bidcytin hydrazide, amine or sulfhy- 

30 dryl derivatives of 2-iminobiotin and biotinyl-epsilon-aminocaproic acid hy- 
drazide. Additional biotin derivatives, such as biotin-N-hydroxysuccinimide ester, 
biotinyl-epsilon-aminocaproic acId-IM-hydroxysuccinimlde ester, sulfosuccinlmldyl 
6 7 (biotin amido)hexanoate, N-hydroxysuccinirhideiminobiotin, . biotinbromoace- 
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tylhydrazide, p-diazobenzoyl biocytln and 3-(N-maIeimidopropibnyl)biocytIn, can 
• also be used as end-blocking groups on the polynucleotides of the present inven- 
tion. 

In another embodiment the ring structure of the ribose group of the nucleotides 
s in the modified oligonucleotide or polynucleotide has an oxygen in the ring struc- 
ture substituted with N-H, N-R (with R being an alkyl or aryl substituent), S 
and/or methylene. 

In a preferred embodiment at least one sugar moiety of the oligonucleotide is a 
morpholino derivative and the active derivative then is a morpholino oligonucleo- 
10 tide. 

In another embodiment two carbones of at least one sugar moiety are linked. 
The linkage may be with a methoxy group or thereelse. This linker fixes the the 
sugar moiety in a way that it remains in one specific conformation, which enables 
- e.g. higher selectivity and higher stability of this locked nucleic acids. Locked 
is nucleic acids are described eg. In J. Wengel, Ace. Chem. Res., 120, 5458 7 5463 
(1999) or J. Wengel et al., nucleosides & nucleotides, 18(6&7), S. 1365-1370, 
herein incorporated by reference. 

In yet another embodiment the base units are maintained for hybridization with 
an appropriate nucleic acid target compound. One such ollgomeric compound, an 

20 oligonucleotide mimetic that has been shown to have excellent hybridization 
properties, is referred to as a peptide nucleic acid (PNA). In PNA compounds, the 
sugar-backbone of an oligonucleotide is replaced with an amide containing back- 
bone, in particular an aminoethylglycine backbone. The nucleobases are bound 
directly or indirectly to aza nitrogen atoms of the amide portion of the backbone. 

25 Representative United States patents that teach the preparation of PIMA com- 
pounds include, but are not limited to, U.S. Pat. Nos.: 5,539,082; 5,714,331; 
and 5,719,262, each of which is herein incorporated by reference. Further teach- 
ing of PNA compounds can be found'ln Kilelsen et al., Science, 1991, 254, 1497- 
1500i 

30 Further modified oligonucleotide .backbones include, for example, phos- 
phorothioates, chiral phosphorothioates, phosphorodithioates, phosphotriesters, 
aminoalkylphosphotriesters, methyl and other alky phosphonates including 3'- 
alkylene phosphonates and chiral phosphonates, phosphinates, phosphorami- 
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dates Including 3 '-amlnophosphoamidate and aminoalkylphosphoramfdates, 
thionophosphoramldates, thlonoalkylphosphonates, thionoalkylphosphotriesters, 
and boranophosphates having norm 3'-5'llnkages, 2 '-5 'linked analogs of 
these, and those having inverted polarity wherein the adjacent pairs of nucleo- 
5 side units are linked 3'-5'to 5'-3'or 2'-5'to 5 -2'. Various salts, mixed salts, 
arid free acid forms are also Included. 

The nucleic acids having backbone modifications useful according to the inven- 
tion in some embodiments are S- or R-chiral antineoplastic nucleic acids. An "S 
chiral nucleic acid? 1 as used herein Is an nucleic acid wherein at least two nucleo- 

10 tides have a backbone modification forming a chiral center and wherein a plural- 
ity of the chiral centers have S chirality. An "R chiral nucleic acid" as used herein 
is an nucleic acid wherein at least two nucleotides have a backbone modification 
forming a chiral center and wherein a plurality of the chiral centers have R chiral- 
ity. The backbone modification may be any type of modification that forms a 

15 chiral center. The modifications include but are not limited to phosphorothioate, 
rnethylphosphonate, methylphosphorothioate, phosphorodithioate, p-ethoxy, 2'- 
O-Me and combinations thereof. 

Another type of modified backbone, useful according to the Invention, is a pep- 
tide nucleic acid. The backbone Is composed of aminoethyiglycine and supports 
20 bases which provide the nucleic acid character. The backbone does not include 
any phosphate and thus may optionally have no net charge. The lack of charge 

allows-for-stronger-DNA=DNA-bindlng-because-the-charge-repuIsIon-between-the 

two strands does not exist. Additionally, because the backbone has an extra 
methylene group, the oligonucleotides are enzyme/protease resistant. Peptide 
25 nucleic acids can be purchased from various commercial sources, e.g., Perkin 
Elmer, or synthesized de novo. 

Modification of the 3 75 'end/ irregular modifications 

In a further embodiment at least one nucleotide of an oligonucleotide Is modified 
. as described In one of the modifications above. 

30 In yet another embodiment both of these modifications of the oligonucleotide are 
combined. 
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In preferred embodiments the 1 to about 12 or 1 to about 8 or 1 to about 4 or 1 
to about 2 oligonucleotides and/or nucleotide linkages at the 3' and/or 5 'end of 
the oligonucleotide are modified as described above. 

In yet another embodiment the oligonucleotides of this invention hybridizing with 
s the same target (e.g. TGF-beta 1, TGF-beta 2, TGF-beta 3, cell-cell adhesion 
molecules (CAMs), integrins, selectines, metaJloproteases (MMPs), their tissue 
inhibitors (TIMPs) and/or interleukine 10 ) comprising one of the oligonucleotides 
of the sequence listing but additionally have sequences with about 1 to about 20 
nucleotides more preferred froml to 15, 1 to 10, 1 to 5, 1 to 3 or 1 to 2 nucleo- 
10 tides on at least one of the 2 ', 3 ' and/or 5 'end are still within the scope of this 
invention. 

Targets of oligonucleotides mentioned in this invention are known to persons 
skilled in the art. In a preferred embodiment the targets are selected from the 
group of m-RNA of TGF-beta 1, TGF-beta 2 and/or TGF-beta 3, cell-cell adhesion 
is molecules (CAMs), integrins, selectines, metalloproteases (MMPs), their tissue 
inhibitors (TIMPs) and/or interleukine 10. The sequence of the m-RNA of TGF- 
beta-1 and TGF beta-2 is given in example 6. 

Synthesis 

Yet another task of this invention was to find a process of manufacturing the IL- 
20 10 antisense oligonucleotides of this invention or its active derivatives. 

For the use in the instant invention, the nucleic acids can be synthesized de novo 
using any of a number of procedures well known in the art: Such compounds are 
referred to as 'synthetic nucleic acids.' For example, the b-cyanoethyl phos- 
phoramidite method (Beaucage, S. L., and Caruthers, m. H., Tet. Let. 22:1859, 
25 1981); nucleoside H-phosphonate method (Garegg et al., Tet. Let. 27:4051- 
4054, 1986; Froehler et al„ Nucl. Acid. Res. 14:5399-5407, 1986, Garegg et a!, 
Tet. Let. 27:4055-4058, 1986, Gaffney et al., Tet. Let. 29:2619-2622, 1988). 
These chemistries can be performed by a variety of automated oligonucleotide 
synthesizers available in the market. 

3 0 In a preferred process the IL-10 antisense oligonucleotides of this invention are 
synthesized by using phosphite triester chemistry growing the nucleotide chain in 
3 '-5 'direction wherein the respective nucleotide is coupled to the first nucleotide 
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that is covalently attached to the solid phase comprising the steps of first cleav- 
ing 5 'DMT protecting group of the previous nucleotide, then adding the respec- 
tive nucleotide for chain prolongation, then modifying phosphite groups subse- 
quently cap unreacted 5'-hydroxyl groups and cleaving the oligonucleotides from 
s the solid support and finally working up the synthesis product. 

In yet another embodiment nucleic acids are produced on a large scale in plas- 
mids, (see> e.g., Sambrook, et al.. Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, New York, 1989) and separated into smaller 
pieces or administered as a whole. 

10 In yet another embodiment nucleic acids are prepared from existing nucleic acid 
sequences (e.g., genomic or cDNA) using techniques known to someone skilled 
in the art, such as employing restriction enzymes, exonucleases or endonucle- 
ases. Nucleic acids prepared in this manner are isolated nucleic acids. The term 
nucleic acid encompasses both synthetic and isolated antineoplastic nucleic acids. 

is In another embodiment nucleic acids with modified backbone, such as those 
having phosphorothioates bonds are synthesized using automated techniques 
employing, for example, phosphoramidate or H-phosphonate chemistries. Aryl- 
and alkyl-phosphonates can be made, e.g., as described in U.S. Pat. No. . 
4,469,863. Alkylphosphotriesters, in which the charged oxygen moiety is alky- 

20 lated as described in U.S. Pat. No. 5,023,243 and European Patent No. 092,574, 
can be prepared by automated solid phase synthesis using commercially avail- 
able reagents. 

Methods for making other nucleic acid backbone modifications and substitutions 
have been described (Uhlmann, E. and Peyman, A., Chem. Rev. 90:544, 1990; 
25 Goodchild, J., Bioconjugate Chem. 1:165, 1990). 

Descriptions for the synthesis of locked nucleic acids are known to someone 
skilled in the art, for further details see e.g. Wengel, J., Chem. Res.; 120, S. 
5458-5463 (1999) or Koch, T., J. Physics Condese Matter 15, S. 1861-1871 
(2003). 

30 In one embodiment phosphorothioates are synthesized using automated tech- 
niques employing either phosphoramidate or H-phosphonate chemistries. Aryl- 
and alkyl-phosphonates can be made, e.g., as described In U.S. Pat. No. 
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4,469,863; and alkylphosphotrlesters (in whfch the charged oxygen moiety is 
alkylated as described in U.S. Pat. No. 5,023,243 and European Patent No. 
092,574) can be prepared by automated solid phase synthesis using commer- 
cially available reagents. Methods for making other DNA backbone modifications 
and substitutions have been described (Uhlmann, E. and Peyman, A., Chem. 
Rev. 90:544, 1990; Goodchild, J., Bioconjugate Chem. 1:165, 1990). 

Other sources of nucleic acids useful according to the invention Include standard 
viral and bacterial vectors, many of which are commercially available. In its 
broadest sense, a "vector" is any nucleic acid material which is ordinarily used to 
deliver and facilitate the transfer of nucleic acids to cells. The vector as used 
herein may be an empty vector or a vector carrying a gene which can be ex- 
pressed. In the case when the vector is carrying a gene the vector generally 
transports the gene to the target cells with reduced degradation relative to the 
extent of degradation that would result in the absence of the vector. In this case 
the vector optionally includes gene expression sequences to enhance expression 
of the gene in target cells such as immune cells, but it is not required that the 
gene be expressed in the cell. 

The oligonucleotides and oligonucleotide analogs of this invention can be used in 
diagnostics, therapeutics and as research reagents and kits. For therapeutic use, 
20 the oligonucleotide or oligonucleotide analog is administered to an animal, espe- 
cially a human, such as are suffering from a illness, more preferred suffering 
from a tumor and/or metastases. 

In a preferred embodiment the IL-10 antisense oligonucleotide are used for the 
preparation of a pharmaceutical composition for the treatment of cancer and/or 
25 inhibiting the formation of metastases. 

Use of antisense oligonucleotides 

. In a preferred embodiment the TGF-beta 1, TGF-beta 2, TGF-beta 3, cell-cell 
adhesion molecules (CAMs), integrins, selectines, metalloproteases (MMPs), their 
tissue inhibitors (TIMPs) and/or interleukine 10 antisense oligonucleotides are 
3p particular objects of the present Invention. Thus, presenting oligonucleotides and 
their active derivatives in accordance with the present invention in pharmaceuti- 
cal^ acceptable carriers is highly useful. This is especially true for treatment of 
diseases such as unwanted cancers and metastasis. 
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In one embodiment the oligonucleotides is useful in the treatment of unwanted 
cancers or carcinomas such as but not limited to bile duct carcinoma, bladder 
carcinoma, brain tumor, breast cancer, bronchogenic carcinoma, carcinoma of 
the kidney, cervical cancer, choriocarcinoma, cystadenocarcinome, embrional 
5 carcinoma, epithelial carcinoma, esophageal cancer, cervical carcinoma, colon 
carcinoma, colorectal carcinoma/ endometrial cancer, gallbladder cancer, gastric 
cancer, head cancer, liver carcinoma, lung carcinoma, medullary carcinoma, neck 
cancer, non-small-cell bronchogenic/lung carcinoma, ovarian cancer, pancreas 
carcinoma, papillary carcinoma, papillary adenocarcinoma, prostata cancer, small 
10 intestine carcinoma, prostate carcinoma, rectal cancer, renal cell carcinoma, skin 
cancer, small-cell bronchogenic/lung carcinoma, squamous cell carcinoma, seba- 
ceous gland carcinoma, testicular carcinoma, uterine cancer. 

acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; pre- 
malignant tumors, astrocytoma, blastoma, Ewing 's tumor, craniopharyngioma, 

is ependymoma, meduiloblastoma, glioma, hemangloblastoma, Hodgkins- 
lymphoma, medullablastoma, leukaemia, mesothelioma, neuroblastoma, neu- 
rofibroma, non-Hodgkins lymphoma, pinealoma, retinoblastoma, retinoblastoma, 
sarcoma (including angiosarcoma, chondrosarcoma, endothelialsarcoma, fi- 
brosarcoma, leiomyosarcoma, liposarcoma, lymphangioandotheliosarcoma, ly- 

20 phangiosarcoma, melanoma, meningioma, myosarcoma, oligodendroglioma, 
osteogenic sarcoma, osteosarcoma), seminoma, trachomas, Wilm 's tumor. 

Technology 

In one embodiment the oligonucleotides of this invention are administered in 
aqueous isotonic water solutions is appropriate for intravenous application as 

25 well as intratumoral administration. Further pharmaceutical compositions of the 
present invention comprise oligonucleotides with one or more non-toxic, phar- 
maceutical acceptable carrier, excipients and/or adjuvants (collectively referred 
to herein as "carrier material"). The carrier materials are acceptable in the sense 
of being compatible with the other ingredients of the composition and are not 

30 deleterious to the recipient. The pharmaceutical compositions of the present 
invention can be adapted for administration by any suitable route by selection of 
appropriate carrier materials and a dosage of oligonucleotides effective for the 
treatment intended. For example, these compositions can be prepared in a from 
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sultable for administration orally, Intra vascularyly, Intraperitoneal^, subcutane- 
ously, intra musculary, rectally or fntratumorally. Accordingly the carrier material 
employed can be a solid or a liquid, or both, and is preferably formulated with 
the compound as unit -dose composition, for example, a tablet, which can con- 
5 tain from about 1% to about 95%, by weight of oligonucleotides, the concentra- 
tion of the oligonucleotides In a solution is dependent of the volume being 
administered. Such pharmaceutical compositions of the invention can be 
prepared by any of the well known techniques of pharmacy, consisting 
essentially of admixing the components. 

10 The pharmaceutical composition of this invention is delivered solely or in mix- 
tures. A mixture comprises one or several oligonucleotides of this invention. 
These at least two substances herein is also referred to as compounds. 

In one embodiment the at least two compounds are mixed and pure or in a 
pharmaceutical acceptable carrier. In yet another embodiment the at least two 
15 compounds of the pharmaceutical composition are separate and pure or are 
separate and In a pharmaceutical .acceptable carrier. In one embodiment the at 
least two components are in the same pharmaceutical acceptable carrier, in yet 
another embodiment the at least two components are in different pharmaceutical 
"acceptable carriers. 

20 Forms of administration 

Administering the pharmaceutical compositions of the present invention may be 
accomplished by any means known to the person skilled in the art. Routes of 
administration Include but are not limited to oral, Intranasal, intratracheal, ocu- 
lar, pulmonal, vaginal, rectal, parenteral (e.g. intramuscular, intradermal, intra- 
25 venous, intratumoral or subcutaneous or direct injection), topical, transdermal. 

In one embodiment of a pharmaceutical composition for the treatment of un-. 
wanted cancers or carcinomas, the pharmaceutical composition Is delivered by, 
means of a biodegradable, polymeric implant or implanted catheters. 

The term "pharmaceutical composition" implicates the liquids or substances of 
30 this composition are pure and/or combined with pharmaceutical acceptable carri- 
ers.. 
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The term "pharmaceutically-acceptable carrier" means one or more compatible 
solid or liquid filler, diluents or encapsulating substances which are suitable for 
administration to a human or other vertebrate animal. The term "carrier" denotes 
an organic or inorganic ingredient, natural or synthetic, with which the active 
s ingredient Is combined to facilitate the application. The components of the phar- 
maceutical compositions also are capable of being commingled with the com- 
pounds of the present invention, and with each other, in a manner such that 
there is no interaction which would substantially impair the desired pharmaceuti- 
cal efficiency. 

10 Such carriers enable the compounds of the invention to be formulated as tablets,' 
coated tablets, granules, powders, pills, dragees, (micro)capsules, liquids, gels, 
syrups, slurries, suspensions, emulsions and the like, for oral ingestion by a 
subject to be treated. 

The pharmaceutical compositions may also include granules, powders,- tablets, . 

is coated tablets, (mlcro)capsules, suppositories, syrups, emulsions, suspensions, 
creams, drops, coated onto microscopic gold particles or preparations with pro- 
tracted release of active compounds, in whose preparation excipients and addi- 
tives and/or auxiliaries such as distntegrants, binders, coating agents, swelling 
agents, lubricants, flavorings, sweeteners or solubilizers are customarily used as 

20 described above. 

For a brief review of present methods for drug delivery, see Langer, Science 
249:1527-1533, 1990, which is incorporated herein by reference. 

Oral Forms 

For oral administration, the pharmaceutical composition is delivered alone with- 
25 out any pharmaceutical carriers or formulated readily by combining the com- 
pound^) with pharmaceutically acceptable carriers. 

In one embodiment pharmaceutical compositions for oral use is obtained as solid 
excipient, optionally grinding a resulting mixture, and processing the mixture of 
granules, after adding suitable auxiliaries, if desired, to obtain tablets or dragee 
30 cores. Suitable excipients are, In particular, fillers such as sugars, including lac- 
tose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for example, 
maize starch, wheat starch, rice starch, potato starch, gelatine, gum tragacanth, 
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methyl cellulose, hydroxypropylmethyl-celfulose, sodium carboxymethylcellulose, 
and/or polyvinylpyrrolidone (PVP). 

In yet another embodiment disintegrating agents are added, such as the cross- 
linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium 
alginate. Optionally the oral formulations may also be formulated in saline or 
buffers for neutralizing internal acid conditions. 

In yet another embodiment dragee cores are provided with suitable coatings. For 
this purpose, concentrated sugar solutions may be used, which may optionally 
contain gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, 
and/or titanium dioxide, lacquer solutions, and suitable organic solvents or sol- 
vent mixtures. 

In yet another embodiment dyestuffs or pigments are added to the tablets or 
dragee coatings for identification or to characterize different combinations of 
active compound doses. 
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In another embodiment pharmaceutical preparations which can be used orally 
include push-fit capsules made of gelatine, as well as soft, sealed capsules made 
of gelatine and a plasticizer, such as glycerol or sorbitol. In one embodiment the 
push-fit capsules contains the active Ingredient in a mixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium 
stearate and, optionally, stabilizers. In another embodiment of the soft capsules, 
the active compounds are dissolved or suspended In suitable liquids, such as 
fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, stabilizers 
may be added. 

In yet another embodiment microspheres formulated for oral administration are 
used, well know to someone skilled in the art. 

The formulations for oral administration are In dosages suitable for such admini- 
stration. 

In yet another embodiment for buccal administration, the compositions may take 
is the form of tablets or lozenges formulated In conventional manner. 

Inhalation 

In yet another embodiment for the administration by inhalation, the compounds 
for use according to the present Invention may be conveniently delivered in the 
form of an aerosol spray, from pressurized packs or a nebulizer, with the use of a 

20 suitable propelfant, e.g., dichlorodifluoromethane, trichlorofluoromethane, di- 
chlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol the dosage unit may be determined by providing a valve to 
deliver a metered amount. Capsules and cartridges of e.g. gelatine for use in an 
inhaler or insufflator may be formulated containing a powder mix of the com- 

25 pound and a suitable powder base such as lactose or starch. 

Suitable pharmaceutical carriers are, for example, aqueous or saline solutions for 
inhalation, microencapsulated, encochleated, contained in liposomes, nebulized, 
aerosols. 
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Parenteral Application 

In yet another embodiment the pharmaceutical acceptable carriers of the com- 
pounds for parenteral, intrathecal, intraventricular or intratumoral administration 
include sterile aqueous solutions which may also contain buffers, diluents and 
5 other suitable additives such as, but not limited to, penetration enhancers, car- 
rier compounds and other pharmaceutical acceptable carriers or excipients. 

In yet another embodiment for the systemic delivery of the compounds they are 
in pharmaceutical carriers for parenteral administration by injection (e.g., by 
bolus injection or continuous infusion). Formulations for injection may be pre- 
10 sented in unit dosage form, e.g., In ampoules or in multi-dose containers, with 
an added preservative. The pharmaceutical compositions take such forms as 
suspensions, solutions or emulsions in oily or aqueous vehicles, and contain for- 
mulatory agents such as suspending, stabilizing and/or dispersing agents. 

In one embodiment pharmaceutical carriers for parenteral administration include 
15 aqueous solutions of the active compounds in water-soluble form. 

In yet another embodiment a suspensions of at least one oligonucleote is pre- 
pared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such 
as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions 
20 comprise substances which increase the viscosity of the suspension, such as 
sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the suspension 
may also contain suitable stabilizers or agents which increase the solubility of the 
compounds to allow for the preparation of highly concentrated solutions. 

In yet another embodiment the active compounds may are in powder form for 
25 constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use 
or dried onto a sharp object to be scratched into the skin. 

Rectal, vaginal composition 

In yet another embodiment the compounds are formulated in rectal or vaginal 
compositions such as suppositories or retention enemas, e.g., containing conven- 
3 0 tionaf suppository bases such as cocoa butter or other glycerides. 
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Depot-form: 

In yet another embodiment the compounds are formulated as a depot prepara- 
tion. In one embodiment such long acting formulations are formulated with suit- 
able polymeric or hydrophobic materials (for example as an emulsion in an ac- 
s ceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for 
example, as a sparingly soluble salt. 

In other embodiments delivery systems include time-release, delayed release or 
sustained release delivery systems. Such systems can avoid repeated admini- 
strations of the compounds, increasing convenience to the subject and the physi- 
10 cian. Many types of release delivery systems are available and known to those of 
ordinary skill in the art. 

In one embodiment the delivery system includes polymer base systems such as 
poly(lactide-glycolide), copolyoxalates, polycaprolactones, polyesteramldes, 
polyorthoesters, polyhydroxybutyric acid, and poly anhydrides. Microcapsules of 
15 the foregoing polymers containing drugs are described in, for example, U.S. Pat. 
No. 5,075,109. " 

In another embodiment the delivery systems include non-polymer systems that 
are e.g. lipids Including sterols such as cholesterol, cholesterol esters and fatty 
acids or neutral fats such as mono-di-and tri-glycerides; hydrogel release sys- 
20 terns; sylastic systems; peptide based systems; wax coatings; compressed tab- 
lets using conventional binders and excipients; partially fused implants; and the 
like.. 

Specific examples include, but are not limited to: (a).eroslonal systems in which 
an agent of the invention is contained in a form within a matrix such as those 
25 described in U.S. Pat. No. 4,452,775, 4,675,189, and 5,736,152, and (b)' diffu- 
sional systems in which an active component permeates at a controlled rate from 
a polymer such as described in U.S. Pat. No. 3,854,480, 5,133,974 and 
5,407,686. In addition, pump-based hardware delivery systems can be used, 
some of which are adapted for implantation. 

30 In still other embodiments, the antagonist and antineoplastic agent are formu- 
lated with GELFOAM, a commercial product consisting of modified collagen fibers 
that degrade slowly. 
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Gel-producer: 



In one embodiment the pharmaceutical compositions also comprise suitable solid 
or gel phase carriers or excipients. Examples of such carriers or exdpients in- 
clude but are not limited to calcium carbonate, calcium phosphate, various sug- 
ars, starches, cellulose derivatives, gelatine, and polymers such as polyethylene 
glycols. 



Salt derivates 



10 
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in one embodiment the oligonucleotides of this invention are administered neat 
or in the form of a pharmaceutical^ acceptable salt. The salts have to be phar- 
maceutically acceptable, but non-pharmaceutically acceptable salts may conven- 
iently be used to prepare pharmaceutical^ acceptable salts thereof. Such salts 
include, but are not limited to, those prepared from the following acids: hydro- 
chloric, hydrobromic, sulphuric, nitric, phosphoric, maleic, acetic, salicylic, p- 
toluene sulphonic, tartaric, citric, methane sulphonic, formic, malonic, succinic, 
naphthalene-2-sulphonic, and benzene sulphonic. Also, such salts can be pre- 
pared as alkaline metal or alkaline earth salts, such as sodium, potassium or 
calcium salts of the carboxylic acid group. 

Buffers: 

In one embodiment suitable buffering agents include but are not limited to: ace- 
tic acid and a salt (1-2% w/v); citric acid and a salt (1-3% w/v); boric acid and a 
salt (0.5-2.5% w/v); and phosphoric acid and a salt (0.8-2% w/v). 

Suitable preservatives include benzalkonium chloride (0.003-0.03% w/v); 
chlprobutanol (0.3-0.9% w/v); parabens (0.01-0.25% w/v) and thimerosa'l 
(0.004-0.02% w/v). 

25 Topic administration: 

In one embodiment the pharmaceutical acceptable carrier for topical administra- 
tion for the at least two compounds of a pharmaceutical composition according to 
this invention Include transdermal patches, ointments, lotions, creams, gels, 
drops, suppositories, sprays, liquids and powders. Conventional pharmaceutical 
3 0 carriers, aqueous, powder or oily bases, thickeners and the like may be neces- 



20 
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sary or desirable. In yet another embodiment coated condoms, gloves and the 
like are useful. 

In yet another embodiment the pharmaceutical compositions also include pene- 
tration enhancers in order to enhance the alimentary delivery. Penetration en- 
hancers may be classified as belonging to one of five broad categories, I.e., fatty 
acids, bile salts, chelating agents, surfactants and non-surfactants (Lee et al., 
Critical Reviews in Therapeutic Drug Carrier Systems, 1991, 8, 91-192; Muran- 
ishi, Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33). One 
or more penetration enhancers from one or more of these broad categories may 
be included.' 

Various fatty acids and their derivatives which act as penetration enhancers in- 
clude, for example, oleic acid, lauric acid, capric acid, myristic acid, palmitic acid, 
stearic acid, finolelc add, llnolenic acid, dicaprate, tricaprate, rectnleate, 
monoolein (a.k.a. 1-moriooleoyl-rac-glycerol), dilaurln, caprylic acid, arichidonic 
acid, glyceryl 1-monocaprate, l-dodecylazacycloheptan-2-one, acylcarnitines, 
acylcholines, mono- and di-glycerldes and physiologically acceptable salts thereof 
(i.e., oleate, laurate, caprate, myristate, palmitate, stearate, Hnoleate, etc.) (Lee 
et al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, 8:2, 91-192; 
Muranishi, Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7:1, 1- 
33; El-Hariri et al., J. Pharm. Pharmacol., 1992, 44, 651-654). Examples of some 
presently preferred fatty acids are sodium caprate and sodium laurate, used 
singly or in combination at concentrations of 0.5 to 5%. 

The physiological roles of bile include the facilitation of dispersion and absorption 
of lipids and fat-soluble vitamins (Brunton, Chapter 38 In: Goodman & GNman's 
The Pharmacological Basis of Therapeutics, 9th Ed., Hardman et al., eds., 
McGraw-Hill, New York, N.Y., 1996, pages 934-935). Various natural bile salts, 
arid their synthetic derivatives, act as penetration enhancers. Thus, the term 
"bile salt" includes any of the naturally occurring components of bile as well as 
any of their synthetic derivatives. A presently preferred bile salt is chenodeoxy- 
cholic acid (CDCA) (Sigma Chemical Company, St. Louis, Mo.), generally used at 
concentrations of 0.5 to 2%. 

Complex formulations comprising one or more penetration enhancers may be 
used. For example, bile salts may be used in combination with fatty acids to 
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make complex formulations. Preferred combinations include CDCA combined with 
sodium caprate or sodium laurate (generally 0.5 to 5%). 

Chelating agents: 

In one embodiment additionally chelating agents are used they include, but are 
5 not limited to, disodium ethylenedlaminetetraacetate (EDTA), citric acid, salicy- 
lates (e.g., sodium salicylate, 5-methoxysalicylate and homovanilate), N-acyl 
derivatives of collagen, laureth-9 and N-amino acyl derivatives of beta-diketones 
(enamines)(Lee et al., Critical Reviews in Therapeutic Drug Carrier Systems, 
1991, 8:2, 92-192; Muranishi, Critical Reviews in Therapeutic Drug Carrier Sys- 
10 terns, 1990, 7:1, 1-33; Buur et al., 3. Control ReL, 1990, 14, 43-51). Chelating 
agents have the added advantage of also serving as DNase inhibitors. 

Surfactants 

In yet another embodiment additionally surfactants are used. Surfactants in- 
clude, for example, sodium lauryl sulfate, polyoxyethylene-9-lauryl ether and 
is polyoxyethylene-20-cetyl ether (Lee et al., Critical Reviews in Therapeutic Drug 
Carrier Systems, 1991, 8:2, 92-191); and perfluorochemical emulsions, such as 
FC-43 (Takahashi et al., J. Pharm. Pharmacol., 1988, 40, 252-257). 

Non-surfactants include, for example, unsaturated cyclic ureas, l-alkyl- and 1- 
alkenylazacyclo-alkanone derivatives (Lee et al.. Critical Reviews in Therapeutic 
20 Drug Carrier Systems, 1991, 8:2, 92-191); and non-steroidal anti-inflammatory 
agents, such as diclofenac sodium, indomethacin and phenylbutazone (Yamashita 
et al., J. Pharm. Pharmacol., 1987, 39, 621-626). 

Adjuvants 

In one embodiment the pharmaceutical compositions of the present invention 
25 additionally contain other adjunct components conventionally found in pharma- 
ceutical compositions, at their art-established usage levels. Thus, for example, 
the compositions may contain additional compatible pharmaceutically-active 
materials such .as, e.g., antipruritics, astringents, local anesthetics or anti- 
inflammatory agents, or may contain additional materials useful in physically 
30 formulating various dosage forms of the composition of present invention, such 
as dyes, flavoring agents, preservatives, antioxidants^ opacifiers, thickening 
agents and stabilizers. However, such materials, when added, should not unduly 
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interfere with the biological activities of the components of the compositions of 
the invention. 

Posaoe 

In the embodiments of oligonucleotides for the preparation of a pharmaceutical 
composition for inhibiting the formation of metastases In cancer treatment or for 
the treatment of cancers such as colon colorectal cancer, hepatocellular carci- 
noma, leukaemia, lymphoma, melanoma, non small cell lung carcinoma, ovarian 
carcinoma, pancreas carcinoma, prostate carcinoma, soft tissue cancer at least 
one antisense oligonucleotide is applied in effective amounts. In general, the 
term "effective amount" of an antisense oligonucleotides refers to the amount 
necessary or sufficient to realize a desired biologic effect. Specifically, the effec- 
tive amount Is that amount that reduces the rate or inhibits altogether the for- 
mation of cancers orcarcinomas respectively inhibits the formation of metasta- 
ses. For instance, when the subject bears an unwanted cancer, an effective 
amount is that amount which decreases or eliminates the unwanted cancer. Ad- 
ditionally, an effective amount may be that amount which prevents an increase 
or causes a decrease in new unwanted cancer and/or reduces the formation of 
metastases. 

The effective amount varies depending upon whether the pharmaceutical compo- 
sition is used in single or multiple dosages and whether only one or several an- 
tisense oligonucleotides are within one pharmaceutical composition. 

Dosages given in this writing are for adults. It is quite clear to someone skifled in 
the art, that these dosages have to be adapted if the human being Is a child, a 
person stressed by a further illness or other circumstances. 

The effective dosage is dependent also on the method and means of delivery, 
which can be localized or systemic. For example, in some applications, as in the 
treatment of melanoma or ophthalmic cancer the combination preferably is de- 
livered in a topical or ophthalmic carrier. 

In one embodiment subject doses of the oligonucleotides described herein typi- 
cally range from about 0.1 ug to about 10 mg per administration, which depend- 
ing on the application could be given hourly, daily, weekly, or monthly and any 
other amount of time therebetween. In yet another embodiment the doses range 



from about 10 ug to about 5 mg per administration or from about 100 ug to 
about 1 mg, with 1-10 administrations being spaced hours, days or weeks apart. 
In some embodiments, however, doses may be used in a range even 2 to 100 
fofd higher or lower than the typical doses described above. 

In one embodiment of this, invention the at least one oligonucleotide of a phar- 
maceutical composition according to this invention is an ahtlsense oligonucleotide 
inhibiting the production of. TGF-beta 1, TGF-beta 3 TGF-beta 1, cell-cell adhe- 
sion molecules (CAMs), integrins, selectines, metalloproteases (MMPs), their 
tissue inhibitors (TIMPs) and/or interleukine 10 is administered in a dose range 
from about 1 ug/kg/day to about 100 mg/kg/day or from about 10 ug/kg/day to 
about 10 mg/kg/day or from about 100 ug/kg/day to about 1 mg/kg/day. 

Figure 1 shows the Inhibition of prostate cancer cell Line PC-3. The upper two 
Squares indicate the migration of the control group Incubated only with lipofectin. 
The two Squares below clearly show reduced migration of cells incubated with li- 
pofectin and the antisense oligonucleotide identified in the Sequence listing with 
Seq. Id. No. 14. The two Squares left hand show the starting conditions. The two 
Squares at the right hand show the migration after 24 hours, which was clearly 
inhibited. This indicates a reduced formation of metastases. 

EXAMPLES 

Example 1 

Cell culture conditions for test Systems 
The cell lines under test were: 
Colon cancer: HCT-116 

Melanoma: MER 191a, MER 116, MES 100a, 

NSCLC: SW 900, NCI-H661 

Ovarian cancer: EFO-21, Colo 704 

Pancreatic cancer: PATU-8902, Hup-T3, Hup-T4 

Prostate cancer: PC-3, DU-145 

Cell lines were obtained from American Type Culture Collection (ATCC) respec- 
tively from the German Collection of Microorganisms and Cell Cultures. All cells 
were cultured as described by the provider. 
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Example 2 

Cell-Mediated Cytotoxicity Assay: 

For generation of tumor cell supernatants cells were cultured in culture medium 
supplemented with 1% FCS and 3% Panexin (Pan Biosystems) to reduce the 
TGF-B amount in the medium. Cells were treated with lipofectin respectively the 
test substance with lipofectin on two consecutive days or left untreated. Culture 
supernatants were taken 3 days after the last lipofectin treatment. TGF-beta 
produced by the tumor cells was activated by 1 N HCI (1:20 dilution) for 10 min 
at RX. For neutralisation NaOH was added. Human peripheral blood monocytes 
(PBMC) isolated from healthy donors were incubated with the tumor cell super- 
natants in the presence of IL-2 (10 ng/ml) for the generation of lymphokine 
activated killer cells. To block activated TGF-beta 1 a TGF-betal specific antibody 
(1 ug/ml, R&D Systems) was added. After 3 days, cytotoxic activity of LAK cells 
was determined in a 4h CARE-LASS assay against the respective cancer cell line 
as target. 

Example 3 

Proliferation Assay with Lipofectin® 

About 75.000 cells per millilitre of the respective tumor cell line were cultured In 
12 well flat-bottom microtiter plates in MEM-Dulbecco medium supplemented 
with 10% fetal calf serum (FCS, Gibco), as recommended by ATCC (American 
Type Cultur Collection). After 24 hours and after 48 hours the cells were treated 
with indicated concentration of respective TGF-beta 1 specific antisense oligonu- 
cleotides for 6 h. For enhancing the cellular uptake additionally Lipofectin® (Invi- 
trogen, USA) with indicated concentrations was added during this 2x6 hours. 
Between these two periods of 6 h and during the final 3 days cells were treated 
with 5 pM of above mentioned- TGF-beta 1 specific antisense oligonucleotide in 
the absence of Lipofectin®. Control cells were cultured in pure medium for the 
same period. Furthermore reference cells were treated with indicated concentra- 
tion of Lipofectin®. 

Finally cell numbers in all samples were quantified by staining the cells with Try- 
pan blue and counting them in a "Neubauer" hemacytometer. 
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Additionally TGF-beta 1 concentrations in supernatants were measured by TGF- 
beta 1 Enzym-Linked Immunosorbent Assay (TGF-beta 1 ELISA, R6D Systems, 
USA) according to the manufacturer instructions. Values from serum- 
supplemented medium without cells were subtracted to account for background 
5 from serum-derived TGF-beta 1. 

Example 4 

Proliferation assay without addition of Lipofectin® 

About 25.000-200.000 cells per millilitre, dependent on cell diameter and speed 
of cell proliferation were cultured in 12 well flat-bottom mlcrotiter plates In MEM- 
io Dulbecco medium supplemented with 10% fetal calf serum (FCS, Gibco), as 
recommended by ATCC (American Type Cultur Collection). Additionally TGF-beta 
1 specific antisense oligonucleotides were added during three days, whereas the 
control cells remained untreated during the three days. 

After three days ceil numbers in all samples were quantified by staining them by 
15 trypan blue method and counting them in a "Neubauer" hemacytometer. 

Additionally TGF-beta 1 concentrations were measured in the supernatants on 
day 3 with TGF-betal Enzym-Linked Immunosorbent Assay (TGF-beta 1 EUSA, 
Genzyme, Cambridge, MA, USA) according to the manufacturer instructions. 
Values from serum-supplemented medium without cells were subtracted to ac- 
20 count for background from serum-derived TGF-beta 1. 

Example 5 
Scratch Assay 

Tumor cells (about 900,000/well) were seeded in 6-well plates. The next day 
cells were treated once with the test substance and lipofectin respectively with 

25 lipofectin for 6h in Optimem (Invitrogeh) or left untreated. Then, the confluent, 
monolayer of cells was scratched (start) in a standardized manner with a sterile 
plastic pipette tip to create a cell-free zone in each well, approximately 1,000pm 
in width. Afterwards the cells were washed once and incubated at 37°C in stan- 
dard medium. In vitro migration was documented by photography, and the mi- 

30 gratlon distance was quantified by computer-assisted Image analysis using NIH 
Image 1.6. Each experiment was performed in quadruplicate. 
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Since migration plays a key role In the formation of metastases this "in vitro" 
experiment correlates with "in vivo" formation of metastases. Inhibition of "in 
vitro" migration indicates inhibition of formation of metastases "in vivo". 

Example 6 
s Spheroid Migration Model: 

A spheroid model of migration was established as described elsewhere (Nygaard 
et al., 1998), Tumor cells were cultured in tissue culture flasks coated with 2% 
agar. After 3 days multicellular spheroids were transferred into 96-well plates 
and left untreated, treated with testsubstance or with recombinant TGF-02 at 10 
io ng/ml (R&D Systems). The migration behaviour of the respective cell-line was 
analyzed by phase contrast microscopy (xlO). 

Since migration plays a key role in the formation of metastases this "in vitro" 
experiment correlates with "in vivo" formation of metastases. Inhibition of "in 
vitro" migration indicates inhibition of formation of metastases "in vivo". 

15 Example 7 

TGF-61/B2-ELISA 

The amount of TGF-B1 respectively TGF-32 secreted by tumor cells was deter- 
mined by ELISA. Briefly, tumor cells (15,000 - 200,000, depending on cell si?e 
and cell growth) were seeded into 12-well tissue culture plates and treated with 

20 the oligonucleotides under test, in the presence of cationlc lipid (Lipofectin re- 
agent, Gibco BRL) for 6h in serum-free Optimem medium (Invitrogen) on two 
consecutive days (final concentrations: AP 11014: 200 nmol/l; Lipofectin: 3 
ug/ml) or left untreated. Then, cells were cultured in the presence of 5 umol/l AP 
11014 or left untreated. 72h after the second treatment with lipofectin and the 

25 oligonucleotide under test the cell, culture supernatants were collected. The 
amount of TGF-Bl/62 in the supernatants was measured employing a standard 
TGF-fl 1-ELISA-Kit respectively TGF-B2 (Quantikine, R&D Systems, USA). 

Example 8 - Colon Cancer 
TGF-Bl Suppression: 
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Analysed with TGF-B1 specific ELISA, as described in Example 7, 200 nM of 
phosphorothioate from SEQ ID NO 14 in the presence of 3 ug/ml lipofectin re- 
duced TGF-61 secretion In colon cancer cell line HCT-116 to about 13,8% com- 
pared to untreated control which was set to 100%. 

S Cell proliferation: 

In the proliferation assay according to example 3 SEQ ID NO 14 in the presence 
of 3 ug/ml lipofectin reduced proliferation of colon cancer cell line (HCT-116) to 
about 35% compared to untreated control which was set to 100%. 

Scratch Assay 

» 

10 In the scratch assays according to Example 5 SEQ ID NO 14 significantly inhibits 
migration of the colon cancer cell line HCT-116 in a concentration of 200 nM in 
the presence of Lipofectin 3 ug/ml. 

Example 9 - Melanoma 

TGF-beta 1 

15 Analysed with TGF-61 specific ELISA, as described in Example 7, 400 hM of 
phosphorothioate from SEQ ID NO 14 in the presence of 1 ug/ml lipofectin re- 
duced TGF-Bl secretion in melanom cancer cell line MER-116 to about 0% com- 
pared to untreated control which was set to 100%. 

Inhibition of proliferation 

20 In the proliferation assay according to example 3 SEQ ID NO 14 reduced prolif- 
eration of melanoma cell line (MER-116) to about 33% in a concentration of 50 
nM an to about 23% In a concentration of 200 nM In the presence of 3 ug/ml 
lipofectin compared to untreated control which was set to 100%. 

Example 10 - NSCLC 

25 TGF-61 Suppression 

Analysed with TGF-61 specific ELISA, as described in Example 7, 200 nM of 
phosphorothioate from SEQ ID NO 14 in the presence of 3 ug/ml lipofectin re- 
duced TGFrBl secretion in non small cell lung cancer cell line SW-900 to about 
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34% and in NCI-H661 to about 38 % compared to untreated control which was 
set to 100%. 

Cell proliferation j 

In the proliferation assay according to example 3 SEQ ID NO 14 reduced prolif- 
eration of NSCLC cell line (SW-900) to about 30% in a concentration of 200 nM 
in the presence of 3 pg/ml lipofectin compared to untreated control which was 
set to 100%. 

Scratch Assay 

In the scratch assays according to Example 5 SEQ ID NO 14 significantly inhibits 
migration of the NSCLG cancer cell line SW-900 in a concentration of. 200 nM and 
400 nM in the presence of Lipofectin 6 pg/ml. The migration after 17 h of the cell 
treated with both concentrations of SEQ ID NO 14 was about 50 urn, whereas the 
cell incubated with Lipofectin migrated about 75 urn and the control cells about 
80 nm. After 24 h the resuits were about: control 120*401, Lipofectin treated 
is cells: 115pm and SEQ ID NO 14 treated cell about 60pm. Migration after 48 h 
was about 250 pm for the control and Lipofectin treated cells and about 150 pm 
for both concentrations of cells treated with SEQ ID NO 14. 

Example 11 - Ovarian cancer 

TGF-beta 1 Suppression 

20 Analysed with TGF-61 specific ELISA, as described In. Example 7, 10 nM of phos- 
phorothioate from SEQ ID NO 14 in the presence of 3 pg/ml lipofectin reduced 
TGF-Bl secretion in ovarian cancer Colo 704 to about 54% compared to un- 
treated control which was set to 100%. 

Cell proliferation: 

25 TGF-beta 1: In the proliferation assay according to example 3 SEQ ID NO 14 
reduced proliferation of ovarian cancer cell line colo 704 to about 54% in a con- 
centration of 50 nM in the presence of 3 pg/ml lipofectin compared to untreated 
control which was set to 100%. 

TGF-beta 2: In the proliferation assay according to example 3 SEQ ID NO 30 
30 reduced proliferation of ovarian cancer cell EFO-21 to about 31% in a concentra- 
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tion of 200 uM and to about 45% fn a concentration of 50 nM In the presence of 
3 ug/ml lipofectin compared to untreated control which was set to 100%. 

Example 12 - Pancreas: 
TGF-beta 1 Suppression 

Analysed with TGF-fll specific EUSA, as described in Example 7, 10 pM of phos- 
phorothioate from SEQ ID NO 14 reduced TGF-S1 secretion in pancreatic cancer 
Hup T3 to about 74% compared to untreated control which was set to 100%. 

TGF-beta 2 Suppression 

Analysed with TGF-beta 2 specific EUSA, as described in Example 7, 200 nM of 
phosphorothioate from SEQ ID NO 30 in the presence of 3 ug/ml lipofectin re- 
duced TGF-02 secretion in pancreatic cancer cell line Hup-T3 to about 2% and in 
PATU-8902 to about 10% compared to untreated control which was set to 100%. 

Cell Proliferation 

In the proliferation assay according to example 3 SEQ ID. NO 30 reduced prolif- 
is eration of pancreatic cancer cell line Hup-T3 to about 1% in a concentration of 
200 nM In the presence of 3 ug/ml lipofectin compared to untreated control 
which was set to 100%, in the cell line PATU-8902 proliferation was reduced to 
about 10%. 

Cell Proliferation 

20 In the proliferation assay according to example 4 SEQ ID NO 14 reduced prolif- 
eration of pancreatic cancer cell line Hup-T3 to about 13% in a concentration of 
10 uM in the presence of 3 ug/ml lipofectin compared to untreated control which 
was set to 100%, in the cell line PATU-8902 proliferation was reduced to about 
10%. 

25 Cell Migration 

Migration of a pancreatic cell line PATU- 8902 was measured according to the 
protocol of example 6 treated with SEQ ID NO 30 in a concentration of 5 yMol/l 
was nearly completely inhibited for about 65 h, compared to the untreated refer- 
ence whereas the diameter of the sphere of control cells increased about 1000 
3 0 urn during the same time. 
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In the same experiment human TGF-beta 2 antibodies were tested which nearly 
showed no effect, which indicates that the inhibition of migration is highly spe- 
cific for antisense oligonucleotides and do not only correlate with antagonizing 
TGF-beta. 

5 Example 13 - Prostate Cancer 

TGF-beta 1 Suppression 

Analysed with TGF-61 specific ELI5A, as described in Example 7, 200 nM of 
phosphorothioate from SEQ ID NO 14 in the presence of 3 pg/ml lipofectin re- 
duced TGF-Bl secretion in prostate cancer cell line PC-3 to about 36% and in 
io DU-145 to about 57% compared to untreated control which was set to 100%. 

Cell proliferation: 

In the proliferation assay according to example 3 SEQ ID NO 14 reduced prolif- 
eration of prostate carcinoma cell line PC-3 to about 74% in a concentration of 
200 nM in the presence of 3 ug/ml lipofectin compared to untreated control 
is which was set to 100%, 

Scratch Assay 

In the scratch assays according to Example 5 SEQ ID NO 14 significantly inhibits 
migration of the prostate cancer cell line PC-3 in a concentration of 400 nM in the 
presence of Lipofectin 6 ug/ml. The migration after 17 h of the cell treated with 

20 SEQ ID NO 14 was about 37 pm, whereas the cell incubated with Lipofectin mi- 
grated about 140 pm and the control cells about 165 um. After 24 h the results 
were about: control 288 pm, Lipofectin treated cells: 213 pm and SEQ ID NO 14 
treated cell about 60 pm. Migration after 48 h was about 366 pm for the control, 
328 pm for Lipofectin treated cells and about 150 pm for cells treated with SEQ 

25 ID NO 14. 

Example 14- m RNA of genes TGF-beta 1, TGF-beta 2, TGF-beta 3 IL-10 

Antisense complementary to m-RNA of the human transforming growth factor 
beta 1 (TGF-beta 1): 

CTGCAGCCTTGACCTCCCAGGATCAAGTGATCCTCCCACCTTAGCCTCCAGAGTAGCTGGGACCACAGGTGTACA 
3 0 TTTTTTAAAAGTGTTTTGTAGAGATAGGGTCTCACTATGTTACCCAGGCTGGTCTCAAATGCCTGGATTCAAGTA 
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TCCTCCCATCTCTCCCTCCCAAAASTGCTAGGATTACAGGCGTGAGCACCCCGCCTGGCCTGAACTACTATCTTT 
TATTGTCTTCTTC^CTATCCCCCA^^ 

TGTTTCCTQVACCTTTAAAATGGGTGTTATCAGAGTCCCTGCCATCTCAGAGTGXTGCTATGGTGACTGAATGAG 

TTCATTAATGTAAGGCACTTCAACAGTGCCCAAGGTGCTCAATAAATAGATCTAA.CTACAGTAGTGTTCCCCACT 

GGTCCCCTGTGCCTTGATGCCGGGCAAAGGAATAGTGCAGACAaaCAGGAGGAGGCAGAGAGGGAGAGAGAGGGA 
GTGGGAGTGGGGGAACGTCAGGGATGGAGACCCCAGGCAGGCGC^ 

<^TCTTTAATGGGGCCCCAGGTGGGCXTGGGGCACGGTGTCCTTAAATACAGCCCCCATGGGCAAGGCAGCG 

GCGGGGCGGGGTGGGGCCGGGCCTGCCGGGGCGGGGCGGGGCGGGGCGGGACCTCAGCTGCACTTGCAGGAGCGC 

ACGATCATGTTGGACAGCTGCTCCACCTTGGGCXTGCGGCCCACGTAGTACACGATGGGCAGCGGCTCCAGCGCC 

TGCGGCACGCAGCACGGCGCCGCCGAGGCGCCCGGGTTATGCTGGTXGTACAGGGCCAGGACCTTGCTGTACTGC 

GTGTGCAGGCTCCAAATGTAGGGGCAGGGCCCGAGGCAGAAGTTGGCATGGTAGCCCTTGGGCTCGTGGATCCAC 

TTCCAGCCGAGGTCCTTGCGGAAGTCAATGTACAGCTGCCGCACGCAGCAGXTCTTCTCCGTGGAGCTGAAGCftA 

TAGTTGGTGTCCAGGGCTCGGCGGTGCCGGGAGCTTTGCAGATGCTGGGCCCTCTCCAGCGGGGTGGCCATGAGA 

AGCAGGAAAGGCCGGTTCATGCCATGAATGGTGGCCAGGTCACCTCGGCGGCCGGTAGTGAACCCGTTGATGTCC 
ACTTGCAGTGT<5TTATCCCTGCTC^^ 

CTCAACCACTGCCGCACAACTCCGGTGACATCAAAAGATAACCACTCTGGCGAGTCGCTGGGTGCCAGGAGCCGG 
TTGCTGAGGTATCGCCAGGAATTGTTCCTra^^ 

CTCCTCAGCAGACGCAGCTCTGCCCGGGAGAGCAACACGGGTTCAGGTACCGCTTCTCGGAGCTCTGATGTGTTG 

AAGAACATATATATGCTGTGTGTACTCTGCTTGAACTTGTCATAGATlTrCGTTGTGGGTTTCCACCATTAGCACG 

CGGGTGACCTCCTTGGCGTAGTAGTCGGCCTCAGGCTCGGGCTCCGGTTCTOCACTCTCCCCGGCCACCCGGTCG 

CGGGTGCTGTTGTACAGGGCGAGCACGGCCTCGGGCAGCGGGCCGGGCGGCACCTCCCCCTGGCTCGGGGGGCTG 

GCGA ^^^ C ^^^^^®^^^^ATCT6GCC6CG6ATGGCCTCGATGCGCTTCCGCTTCACCAGCTCCATGTCGATA 

GTCTTGCAG6TGGATAGTCCCGCGGCCGGCGGGCCAGGCGTCAGCACCAGTAGCCACAGCAGCGGTAGCAGCAGC 

GGCAGCAGCCGCAGCCCGGAGGGCGGCATGGGGGAGGCGGCGCCCCCCGGCACTGCCGAGAGCGCGAACAGGGCT 

GGTGTGGTGGGGAGGCCCCGCCCCTGCAGGGGCTGGGGGTCTCCCGGCAAAAGGTAGGAGGGCCTCGAGGGARAG 

CTGAGGCTCCTCAGGGAGAftGGGCGCAGTGGTGGAGGGGaiGGCTTGGACCGGGGGTGTCTCAGTATCCCACGGAA 

ATAACCTAGATGGGCGCGATCTGGTACCAGAAGGTGGGTGGTCTTGAATAGGGGATCTGTGGCAGGTCGGAGAGA 

GATCCGTCTCCTGGAG6AGAAAGGGTCTAGGATGCGCGGGGGCTCAGGAGACAGGCCGGGGATGAAGGCGGCGTG 

CAGGGGGTGCGCCCGAGGTCTGGGGAAAAGTCTTTGCGGGAGGCCGGGTCGGCGACTCCCGAGGGCTGGTCCGGA . 

ATGGGGGCGCCTGAGGGACGCCGTGTAGGGGGCAGGGAGGGAGCAAGCGTCCCCGGCGGCAAAGGGAGGCGGTCT 

GGGGTCCCCAAGTCCTGCCTCCTCGCGGGGCAGCGTCGCGCCAAGAGGTCCCCGCGCCTCCGGCTCCCAGCGGCA 

ACGGAAAAGTCTCAAAAGTTTTTTTCCTCTTCTCCCGACCAGCTCGTCCCTCCTCCCGCTCCTCCTCCCCCTCCT 

CCCCGCAGTGGCGGGGGCGGCGGCGGCTCGTCTCAGACTCTGGGGCCTCAGGCTGCTCCTCGGCGACTCCTTCCT 

CCGCTCCGGGCCGAGGCCG6CCCC6CGGGCGGCTCAGAGCCGGGGGGGGTGCCCCGGACGGGGCGTCCCCCCTGC 

CCCCGGCCGGGGCCCTCGCTGTCTGGCTGCTCCGCGGAGGGAGGT 

Antisense complementary to m-RNA of the human transforming growth factor 
beta 2 (TGF-beta2): 

TTTAAAAAAATTTGCTTCTTCTCTCTCT^ 
GTGTCAGATGCCAGTTTTAACAAACAGAACAC^ 

TTTTAACACTGATGAACCAAGGCTCTCTTATGTTTTCTTGTTACAaGCATCATCGTTGTCGTCGTCATCATCATT 



ATCATCATCATTGTCATWTGGtOT^ 

TTAGZVAAGCTGTTCAATCTTCGGTGTTTTGCCAATGTAGTAGAGAATGGTTAGAGGTTCTAAATCT 

CAGCAAGGAGAAGCAGATGCTTCTGGATTTATGGTATTATATAAGCTCAGGACCCTGCTGTGCTGAGTGTCTGAA 

CTCCATAAATACGGGCATGCTCCAGCACAGAAGTTGGCATXGTACCCTTTGGGTTCGTGTATCCATTTCCACCCT 

AGATCCCTCTTGAAATCAATGTAAAGTGGACGTAGGCAGCaiATTATCCTGCACATTTCTAAAGCAATAGGC 

TCCAAAGC^CGCTTCTTCCGCCGGTTGGTCTGTTGTGACTCftAGTCTGTAGGAGGGCAATAACATTAGCAGGAGA 

TGTGGGGTCTTCCCACTGTTTTTTTTCCTAGTGGACTTTATAGTTTTCTGATCACCACTGGTATATGTGGAGGTG 
eCATCAATAOCTGCTVAATCTTGCTTCTAGOTCOT 

GTGCAGCAGGGACAGTGTAAGCTTATTTTAAATCCCAGGTTCCTGTCTTTATGGTGAAGCCATTCATGAACAGCA 

tcagttacatcgaaggagagccattcgccttctgctcttgt!pttcacaactttgctgtcgatgtagcgctgggtt 

GGAGATGTTAAATCTTTGGACTTGAGAATCTGATATAGCTCAATGCGTTGTTCAGGCACTCTGGCTTTTGGGTTC 

TGOVAACGAAAGACTCTGAACTCTGCTTTCACCAAATTGGAAGCATTCTTCTCCATTGCTGAGACG 

AC^TTCTGAAGTAGGGTCTGTAGAAAGTGGGCGGGATGGCATTTTCGGAGGGGAAGAAGGGCGGCATGTCTATT 

TTGTAAACCTCCTTGGCGTAGTACTCTTCGTCGCTCCTCTCGCGCTCGCAGGCGGCCGCCCTCCGGCTCGCCTTC 

TCCTGGAGCAAGTCCCTGGTGCTGTT6TAGATGGAAATCACCTCCGGGGGGACTTCCTCGGGCTCAGGATAGTCT 

TCTGGGGGACTGGTGAGCTTCAGCTXGCTCAGGATCTGCCCGCGGATCGCCTCGATCCTCTTGCGCATGAACTOG 

TCCATATCC^GTGTGCTGC^GGTAGACAGGCTGAGCGCGACCGTC^CC^GATGCAGGATCAGAAAAGCGCTCAGC 

ACACAGTAGTCCATTTTTTAAAAAAGTOGAAAAAAAAGTTGTTTTOA^ 

CAATTCTCAAAGTATAGATCAAGGAGAGTTGTTTGGTTTTTTGTTGTTGTTGTTTGTTTTTGATGCGAAACTTTT 
GCAAACAATCTAGTCAATGCCCAACAGAAAAACGTATCCTGCTTG 

Antisense complementary to m-RNA of the human transforming growth factor 
beta 3 (TGF-beta 3) 

CAGGATGCCCCAAAAATATTTATTTATACAAAGAT 

ATGCGTCTGGG^CCAAGTCACTGTGTGGCAC^TGTCGAGCTTCCCCGAATGCCTCACATGTTGTCGCACCTGCTT 

CCAGGAACACCAAATGAAC^CAGGGTCTTGGAGGGGAAGTGGGGGAAGAACCCATAATGCCCCAACCCTGCATGG 

AACCACAATCCAGAAATGTGCATCCTGACCTGGAAGGCGTCTAACCAAGTGTCCAAGGGGAAATATGATCGA 

AGAGGTGAGAGGAGGGACCCAGAGGCAGACAGGAGAGGGTTGATTTCCACCCTTTCTTCTGCGtraCAGCATATCC 

AAAAGGCCCAATACAGTTGATGGGCCAGGAACTGCATGACCTGGATTTTCTCCCTGTAGTGACCCACGATGTTAA 

TTGATGTAGAGGACAGTTTGCAAAAGTAATAGATTTGCCCTTAATCCCAGACAGTATGAGATACAATTCTGGGAC 

TTTCTCrTCGTAACCTGTCTTXAAAAAAAAAAAAAAATGCTTGCCTTGTATAACATAATCCAGATTCCCTAGA 

AGATGTGGTACAGCAATGAGCAAATCCAACCTCAGATCTGAAGTGTCTTCCAGTCTGGCCCTGACCCAGCCATTO 
TCTGCCCTTCCTTCTCCCTTTAGGGTAGCCC^ 

CTATCCCCaTCCCCTCTGTCTGCGTCACAGAAAGTCTGTGTGTTCTGAAGAGTTCAGCCTTCCTCTAACCAAACC 

CACACTTTCTTTACCACCGTGATTCTCAGAGCCAGCAAGAAAGAAATGTTCCAAAAGGAAACCTCCATCTCAGCC 

ATTTGCCCGGAGCCGAAGGTTGTGGGCTCCAGGCCTCTCAGTGAGGTTTGTTGCTTGTGTGTTTCCCGAGGAGCG 

GGCAGTCAGGCAGTGGTGGTTCTCTCTCCCCTCTCTCTGTCGCACGTGGGGTCTCAGCTACATTTACAAGACTTC 

ACCACWTGTTGGAGAGCTGCTCC^CTrTGGGGGTCCTCCCAACATAGTACAGGATGGTCAGGGGCTCCAGGTCC 

TGGGGCACGCAGCAAGGCGAGGCAGATGCTTCAGGGTTCAGAGTGTTGTACAGTCCCAGCACCGTGCTGTGGGTT ' 

GTGTCTGCACTGCGGAGGTATGGGCAAGGGCCTGAGCAGAAGTTGGCATAGTAGCCCTTAGGTTCATGGACCCAC 

TTCCAGCCCAGATCCTGTCGGAAGTCAATGTAGAGGGGGCGCACACAGCAGTTCTCCTCCAAGTTGCGGAAGCAG 



- 36 - 



TAATTCMTGTCCAAAGCCCGCOTCTTCCTCTG 

ATGAGGATTAGATGAGGGXXGTGGTGATCCTTCXGCXXCTTGAGGCGCCCC^ 
TCATTGTCCACGCCTTTGAATTTG^ 

GXGTGACATGGACAGXGAAXGCXGAXTTCXAGACCXAAGTTGGACTCXCXXCXCAACAGCC^ 
5 TOAGTGACATCAAAGGACAGCC^CTCGGCAGTGCCCCGTGTGGGC^GATO 

GCAATGTGCTCAXCTGGCCGAAGGATCXGGAAGAGCTCGATCCXCXGCTC^T 
ACCCGCAAGACCCGGAATTCTGCTCGGAATAGGTTGGTTCTA 

ACCXTGGAGGXAATTC CTTTAGGGCAGACAGCCAGTTCGTTGXGCXCCGCCAGCCC CTGGAXCAXGXCGAATTT A 
XGGATXTCTTTGGC&XAGTATTCCX3ACT^ 

1 0 TCCAGCAGCTCCCGGGTGCTGTTGTAAAGGGCCAGGACCTGATAGGGGACGTGGGTCATCACCGTO^ 

GGGCTGGTGAGCCTGAGCTTGCTt^AGATCTGTCCCCTAATGGCTTCCACCCTCT^ 

XCCAAGGTGGXGCAAGTGGACAGAGAGAGGCXGACCGTGGCAAAGTXC^^ 

TGCAAGTGCATCTTCkTGTGTGAGCTGGGAAG^ 

GCAGACGTGCAGAAGGAGGGAGGAAAACCAGGCGGCCTCCCCAG^^ 
15 CATGAACTCACTGCACXGCGAGAGCTXC^GGACXXCCAGGAA^^ 

GTGTGCCTXGTAGCGCXGGGATTCTTGTCCAXGXGXCTAAACAGGXTXTGCTGG 

Antfsense of m-RNA of human Interleukine 10 

TCACCCTATGGAAACAGCTTAAAAACAGGTGAAAATAATA^^ 
TAAATCGTTCACAGAGAAGCTC^GTAAAXAAATAGAAATGGGGGTTC^ 
20 AGAGAGGTACAATAAGGTTTCTCAAGGGGCTGGGTCAGCTATCCCAGAGCCCCAGATCCGATXTTGGAGACCTCT 
AATTTATGTCCTAGAGTCTATAGAGTCGCCACCCTGATGTCTCAGTTTCGTATCTTCATTGTCATGTAGGCTTCT 
ATGTAGTTGATGAAGATGTC^AACTC^CTCATGGCTTTGTAGATGCCTrrCTCTTCG 

TTCACCTGCTCCACGGCCTTGCXCTTGTTTTCACAGGGTiAGAAATCGATCACAGCGCCGTAGCCTCAGCCTGAGG 
GTCXXCAGGTTCTCCCCCAGGGAGXTCACATGCGCCTTGAXGTCTC 

2 5 TCCTCCAGGTAAAACTGGATCATCTCAGACaAGGCT 

TCCTTXAACAACAAGTTGTCCAGCTGATCCTTC^TTTGAAAGAAAGTCTTC^CTCTOCT 

TCTGGAAGCATGTTAGGCAGGTTGCCTGGGAAGTGGGTGCAGCTGTTCTCAGACTGGGTGCCCTGGCCTCGGCTG 
GCCCTCACCCCAGTCAGGAGGACCAGGGAAGAGAGCAGTGCTGAGCTGTGCATGCCTTCTTTTGCAAGTCTGTCT 
TGTXSGTTTGGXXTTGCAAGAGeAAGCCCCTGATGTGTAGACCTTCACCTCTCTGTCCCCCTTTTATAXTGTAAGC 

3 0 XCAGGGAGGCCXCTXCAXTCAXTAAAAAGCCACAATCAAGGTTTCCCGG 

CTCCTTCTCTAACCTCTCTAATA^CTTAGTTTTCAATTTTTGCATCGTAAGCAAAAATGATTC 
ACTXCTGC^TTACAGCTAXTTTTAGGATGGGCXACCTCXCTTAGAATAAXXXTTXAGCCT 

TTGATTTCCTGGGGAGAACAGCXGXTCTGXCCGCAGAGGCCCXCAGCTGTGGGTTCXCAXTCGCGTGXTCCTAGG 
TCACAGXGACGTGGACAAATXGCCGAXTCCAGAATACAATGGGAXXGAGAAATAATTGG 

3 5 Example 15 -Synthesis of oligonucleotides 

On method for synthesizing oligondesoxy-nucleotides is performed by stepwise 5 
addition of protected nucleosides using phosphite triester chemistry. The first 
nucleotide is introduced as 5 '-dimethoxytrityl-deoxyadenosine(N 4 benzoyI)-N 
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N'diisopropyJ~2-cyanoethyl phosphoramidite (0 1 M); C is introduced by a 
5'dimethoxytrityl-deoxycytidine (N 4 benzoyl)-N, N'-dilsopropyhZ-cyanoethyl 
phosphoramidite; G is introduced as 5'-dimethoxytrityl- 
deoxyguanosine(N?isobutyryl)-N, N 'diisopropyl-2-cyanoethyl phosphoramidite 
5 and the T was introduced as 5'-dimethoxytrityl-deoxythymIdine-N, N'-di- 
lsopropyl~2-cyanoethyl phosphoramidite- The nucleosides were preferably applied 
in 0.1 M concentration dissolved in acetonitril. 

Synthesis is performed on controlled pore glass particles of about 150 Fm diame- 
ter (pore diameter about 500 A) to which the most 3 nucleoside is covalently 
10 attached via a long chain alkylamin linker (average loading about 30 Fmol/g solid 
support). 

The solid support is loaded into a cylindrical synthesis column capped on both 
ends with filters which permit adequate flow of reagents but hold back the solid 
synthesis support. Reagents are delivered and withdrawn from the synthesis 

15 column using positive pressure of inert gas The nucleotides were added to the 
growing oligonucleotide chain in 3' ~> 5' direction- Each nucleotide was coupled 
using one round of the following synthesis cycle- 
Cleaving 5 'DMT (dimethoxytrityl) protecting group of the previous nucleotide 
with 3-chloroacetic acid in dichloromethane followed by washing the column with 

20 . anhydrous acetonitriie. Then simultaneously one of the bases in form of their 
protected derivative depending on the sequence is added plus tetrazole in ace- 
tonitriie. After reaction the reaction mixture, has been withdrawn and the 
phosphite is oxidized with a mixture of sulfur (S s ) in carbon disul- 
fid/pyridine/triethylarnine. After the oxidation reaction the mixture Is withdrawn 

25 and the column was washed with acetonitriie. The unreacted S'-hydroxyf groups 
are capped with simultaneous addition of l -rnethyltmida2ole and acetic anhy- 
dryrde/tutidine/tetrahydrofuran. Thereafter the synthesis column is washed with 
acetonitriie and the next cycle was started. 

The work up procedure and purification of the synthesis products occurs as fol- 
30 . lows: 

After the addition of the last nucleotide the deoxynucleotides were cleaved from 
the solid support by incubation in ammonia solution. Exoxyclic base protecting 
groups are removed by further incubation in ammonia. Then the ammonia is 
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evaporated under vacuum. Full-length synthesis products still bearing the 5 'DMT 
protecting group are separated from- shorter failure contaminants using reverse 
phase high performance liquid chromatography on silica C iB stationary phase. 
Eluents from the product peak are collected dried under vacuum and the 5*-DMT 
5 protecting group cleaved by incubation in acetic acid which Is evaporated there- 
after under vacuum. The synthesis products are solubilized In the deionized wa- 
ter and extracted three times with dlethylether. Then the products are dried in 
vacuo. Another HPLC-AX chromatography is performed and the eluents from the 
product peak are dlalysed against excess of Trls-buffer and then dialysed against 
10 deionized water. The final products are lyophilized and stored dry. 

Example 16 

Cell mediated cytotoxicity assays were performed according to protocol of Example 
2 with phosphorthioated antisense oligonucleotides of TGF beta 2: SEQ ID NO 30 
respectively TGF-beta 1; SEQ ID NO 14. 

15 

TGF-beta 2 - pancreatic cancer cell line PA-TU-8902 Surprisingly cell mediated cyto- 
toxicity inhibited by high levels of TGF-beta 2, was nearly completely restored In the 
pancreatic cancer cell linePA-TU-8902 by 200 nM of SEQ id NO 30 In the presence 
of 3/ug/ml lipofectin. The test was consolidated by different ratios of peripheral 
20 blood' mononuclear cells (PBMCs) to tumor cells (10:1, 5:1, 2,5:1). The respective 
restoration of the cell mediated cytotoxicity was 80%, 88% and 100%. Results were 
taken from triplicates. Comparable results were found in non-small cell lung carci- 
noma cell line K562, colon cancer cell line HCT-116. 

TGF-beta 1 - colon cancer cell line K562 
25 Cell mediated cytotoxicity inhibited by high levels of TGF-beta 1, was completely 
restored in the colon cancer cell 

line K562 by 400 nM of SEQ ID NO 30 in the presence of 6 jug/ml lipofectin- The test 
was consolidated by different ratios of peripheral blood mononuclear cells (PBMCs) 
to tumor cells (20:1, 10:1, 5:1, 2,5:1, 1,25:1). The respective restoration of the cell 
30 . mediated cytotoxicity at all of these ratios was 100%. Results were taken from tripli- 
cates. 
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TGF-beta 1: non-small cell lung (NSCLC) carcinoma cell line HCI-H661 Cell mediated 
cytotoxicity inhibited by high levels of TGF-beta 1, was also was completely restored 
in the non-small cell lung carcinoma cell line HCI-H661 by 200 nM of SEQ ID NO 30 
in the presence of 3 uU/g/ml lipofectln. The test was consolidated by different ratios of 
peripheral blood mononuclear cells (PBMCs) to tumor cells (20:1, 10:1, 5:i, 2,5:1). 
The respective restoration of the cell mediated cytotoxicity In all of these ratios was 
100%. Results were taken from triplicates. 
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Sequences 

No. Sequences Length No. int. 

TGF-beta 1 1 CGATAGTCTTGCAG 14 1 

2 • GTCGATAGTCTTGC 14 2 

3 CTTGGACAGGATCT 14 3 

4 • CCAGGAATTGTTGC 14 4 

5 CCTCAATTTCCCCT 14 5 

6 GATGTCCACTTGCA 14 6 

7 CTCCAAATGTAGGG 14 7 

8 ACCTTG CTGTACTG 14 8 

9 GTAGTACACGATGG 14 9 

10 CACGTAGTACACGA 14 10 

11 CATGTTGGACAGCT 14 11 

12 GCACGATCATGTTG 14 12 

13 TGTACTCTGCTTGAAC 16 13 

14 CTGATGTGTTGAAGAACA 18 14 

15 CTCTG ATGTGTTG AAG 16 15 

16 GGAAGTCAATGTACAG 16 16 

17 CATGTCGATAGTCTTGCA . 18 17 

18 AG CTG AAGCAATAGTTGG 18 18 

19 GTCATAGATTTCGTTGTG 18 19 

20 CT CC ACTTTT AACTTG AG 18 20 

21 TGCTGTATTTCTGGTACA 18 21 
TGF-beta 2 22 CACACAGTAGTGCA 14 1 

23 GCACACAGTAGTGC 14 2 

24 GCTTGCTCAGGATCTGC 17 3 

25 TACTCTTCGTCGCT 14 4 

26 CTTGGCGTAGTACT 14 5 
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27 


GTAAACuTCCTTo G 


14 


6 


28 


GTCTA 11 1 1 (a I AAACCTCC 


19 


7 


29 


GCATQTCTA l I 1 I GTAAACC 


20 


8 


30 


CG G CATGTCT ATTTTGTA 


18 


A^ 

9 


31 


GGCATCAAGGT ACC 


14 


10 


32 


CTGTAGAAAGTGGG 


14 


11 


33 


ACAATTCTGAAGTAGGGT 


18 


12 


34 


TCACCAAATTGGAAGCAT 


18 


13 


35 


G CTTTCACCAAATTG GAAG C 


20 


14 


36 


CTGGC Mil GGGTT 


14 


15 


37 


TCTGATATAGCTCAATCC 


18 


16 


38 


TCCTAGTGGACTTTATAG 


18 


17 


39 


1 1 1 ! 1 CCTAGTGGACT 


16 


18 


40 


CAATTATCCTG C AC ATTTC 


19 


19 


41 


GCAATTATCCTGCACA 


16 


20 


42 


GCAGCAATTATCCTGC 


16 


21 


43 


. TGG C ATTGTACCCT 


14 


22 


44 


TGTGCTGAGTGTCT 


14 


23 


45 


CCTGCTGTGCTGAGTG 


16 


24 


46 


CTTGGGTGTTTTGC 


14 


25 


47 


TTTAGCTGCA 1 1 1 GCAAG 


18 


26 


48 


GCCAC 1 1 1 1 CCAAG 


14 


27 


49 


CTTCTTTTG C AAGTCTGT 


18 




50 


TGAGCTGTGCATGCCTTC 


1 0 
10 




51 


AGTCAGGAGGACCAG 


15 




52 


TGGGTGCCCTGGCCT 


15 




53 


CATGTTAGGCAGGTT 


15 




54 


AGG CATCTCGGAG ATCT 


17 




55 


AAAGTCTTCACTCTGC 


16 
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AACAAG 1 TGTCCAGCTG 


17 


GTAAAACTGGATCATCTC 


18 




15 




1 R 




18 


TTATTAAAC5C5PA ITC 1 IC 


IS 

J- w 


AAGATGTCAAACTCACTC 


18 


GTAGTTGATGAAGATGTC 


18 


GATTTTGGAGACCTCT 


16 


TCAGCTATCCCAGAGC 


16 


G G CTG G GTCAG CTAT 


15 


AAATCGTTCACAGAGAAG 


18 


TCTTTCTAAATCGTTCAC 


18 
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Claims 

1- Use of at least one oligonucleotide or its active derivative for the preparation 
of a pharmaceutical composition for inhibiting the formation of metastases In 
cancer treatment. 

5 2. Use according to claim 1 wherein the oligonucleotide is an antisense oligonu- 
cleotide inhibiting the synthesis of proteins involved in the formation of me- 
tastases. 

3, Use according to claim 1 or 2 wherein the oligonucleotide is an antisense 
oligonucleotide inhibiting the production of tumor growth factor beta 1 (TGF- 

io beta X), TGF-beta 2, TGF-beta 3, cell-cell adhesion molecules (CAMs), in- 

tegrins, selectines, metafloproteases (MMPs), their tissue. Inhibitors (TTMPs) 
and/or interleukine 10. 

4. Use according to any of claims 1 to 3 wherein the oligonucleotide is Identified 
in the sequence listing under SEQ ID NO.l to 68. 

is 5. Use of oligonucleotides according to any of claims 1 to 4 wherein the oligonu- 
cleotide is identified in the sequence listing under SEQ ID NO. 1, 5, 6, 8, 9, 
14, 15, 16, 28, 29 30, 34, 35, 36, 40, 42. 

6. Use according to any of claim 1 to 5 wherein the cancer is selected from the 
group of bile duct carclnoma> bladder carcinoma, brain tumor, breast cancer, 

20 bronchogenic carcinoma, carcinoma of the kidney, cervical cancer, choriocar- 

cinoma, cystadenocarcinome, cervical carcinoma, colon carcinoma, colorectal 
carcinoma, embrional carcinoma, endometrial cancer, epithelial carcinoma, 
esophageal cancer, gallbladder cancer, gastric cancer, head and neck cancer, 
hepatocellular cancer, liver carcinoma, lung carcinoma, medullary carcinoma, 

25 non-small-cell bronchogenlc/lung carcinoma, ovarian cancer, pancreas carci- 

noma, papillary carcinoma, papillary adenocarcinoma, prostate cancer, small 
intestine carcinoma, rectal cancer, renal cell carcinoma, sebaceous gland car- 
cinoma, skin cancer, small-cell bronchogenic/lung carcinoma, soft tissue can- 
cer, squamous cell carcinoma, testicular carcinoma, uterine cancer, acoustic 

3 b neuromas, neurofibromas, trachomas, and pyogenic granulomas; 

pre-malignant tumors, blastoma, Ewlng's tumor, craniopharyngioma, 
ependymoma, medulloblastoma, hemanglioblastoma, medullablastoma, 
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melanoma / mesothelioma, neuroblastoma, neurofibroma, pinealoma, retino- 
blastoma, retinoblastoma, sarcoma (Including angiosarcoma, chondrosar- 
coma, endothellalsarcoma, fibrosarcoma, gliosarcoma, leiomyosarcoma, II- 
posarcoma, lymphangloandotheliosarcoma, lyphangiosarcoma, melanoma, 
5 meningioma, myosarcoma, osteogenic sarcoma, osteosarcoma), seminoma, 

trachomas, WHm 's tumor. 

7. Use according to any of claim 1 to 5 wherein the cancer is selected from the 
group of prostata cancer, colon carcinoma, endometrial cancer, esophageal 
cancer, hepatocellular cancer, non-small-celi lung carcinoma, ovarian cancer, 

2.0 pancreas carcinoma and soft tissue cancer. 

8. Use of oligonucleotides or their active derivatives for the preparation of a 
pharmaceutical composition for the treatment of prostate cancer, bladder 
carcinoma, colon cancer, endometrial cancer, hepatocellular carcinoma, leu- 
kemia, lymphoma, melanoma, non-small cell lung cancer (NSCLC), ovarian 

15 cancer, pancreatic cancer. 

9. Use according to claim 8 wherein the oligonucleotide is an antisense oligonu- 
cleotide inhibiting the production of tumor growth factor beta 1 (TGF-beta 1), 
TGF-beta 3 and/or interleukine 10, 

10. Use according to claim 9 wherein the oligonucleotide Is identified in the se- 
20 quence listing under SEQ ID NO. 1 to 21 or 49 to 68. 

11. Antisense-oligonucleotide or its active derivative, selected from the group of 
IL-10 antisense oligonucleotides identified in the sequence listing under Seq. 
ID. NO 49 to 68. 

12. Process of manufacturing the antisense oligonucleotide or its active deriva- 
25 tive according to claim 11 by adding consecutive nucleosides and linker 

stepwise or by cutting the oligonucleotide out of longer oligonucleotide chain. 

13. Process according to claim 12 by using phosphite. triester chemistry growing 
the nucleotide chain in 3 '-5 'direction wherein the respective nucleotide is 
coupled to the first nucleotide that is covalently attached to the solid phase 

30 comprising the steps of 

- cleaving 5 'DMT protecting group of the previous nucleotide 
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- adding the respective nucleotide for chain prolongation 

- modifying phosphite groups subsequently cap unreacted 5'-hydroxyl 
groups and cleaving the oligonucleotides from the solid support ' 

- followed by working up the synthesis product 

5 14. Pharmaceutical composition comprising an antisense oligonucleotide accord- 
ing to claim 10. 

15. Use of the antisense oligonucleotide according to claim 10 for the preparation 
of a pharmaceutical composition for the treatment of cancer and/or metasta- 
ses. 

10 
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Abstract 

The present invention is related to pharmaceutical compositions for the Inhibition of 
metastases and treatment of cancer such as bladder carcinoma, colon cancer, en- 
dometrial cancer, hepatocellular carcinoma, leukemia, lymphoma, melanoma, non- 
small cell lung cancer (NSCLC), ovarian cancer, pancreatic cancer, prostate cancer, 
soft tissue cancer. Another aspect of this invention are new antisense oligonucleo- 
tides inhibiting the formation of human interleukin 10 and their synthesis. 
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